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135. We have now to consider the very important kincmatical conditions presented by the changes of volume or figure experienced by a solid or liquid mass, or by a group of points whose positions with regard to each other are subject to known conditions.
Any such definite alteration of form or dimensions is called a Strain.
Thus a rod which becomes longer or shorter is straine-d. Water, when compressed, is strained. A stone, beam, or mass of metal, in a building or in a piece of framework, if condensed or clilau-d in any direction, or bent, twisted, or distorted in any way, is said to experience a strain. A ship is said to 'strain' if, in launching, or when working in a heavy sea, the different parts of it experience relative motions.
136." If, when the matter occupying any space is strained in any way, all pairs of points of its substance which are initially at equal distances from one another in parallel lines remain equidistant, it maybe at an altered distance; and in parallel lines, altered, it may be, from their Initial direction; the strain is said to he homogeneous.
137. Hence if any straight line be drawn through the body in its initial state, the portion of the body cut by it will continue to be a straight line when the body is homogeneously strained. For, if ABC be any such line, AJJ and J!C> being parallel to one-line in tlui initial, remain parallel to one line in the altered state; and then-fore remain in the same straight line with one another. Thus it follows that a plane remains a plane, a parallelogram a parallelogram, and & parallelepiped 'a parallelepiped,
188. frence, also, similar figures, whether constituted by actual portions of the substance, or mere geometrical surfaces, or straight or curved lines passing through or joining certain portion!; e>r points of the substance, similarly situated (i.e. having corresponding p.'ir.imrtrrn parallel) when altered according to the altm-d condition of the body, remain similar and similarly situated among one another.
139.  _ The lengths of parallel lines of the body remain in the name proportion to one another, and hence all are altered in-the j;;mu; proportion.    Hence, and from § 137, we infer that any plane figure becomes altered to another plane figure which is a diminished or magnified orthographic projection of the first on some plane.
The elongation of the body along any line fa the proportion whirh the addition to the distance between any two points m Uuit line bears to their primitive distance.
140.    Every orthogonal projection of an ellipse Is an ellipse (the case of,a circle being included).    Hence, and from 8 J3<j, we M.-C that an ellipse remains an ellipse; and un ellipsoid remains a surface of which every plane section is an ellipse; that i** wmftini on ellipsoid.on through a determinate distance perpendicular to a given plane, and «n4.n*,n« +Kt-rx,,frK o, /ta«-avtvktn<ifa anrrlo ohrtnf ft rlftp.rminatc axis rjer-*dius of the circle) in coaxial tuaci.    But the plme and |<uwtu«i of
